GM1 ganglioside accelerates neurite outgrowth from primary peripheral and central neurons under selected culture conditions.
Neurons from chick embryonic day 8 (E8) ciliary ganglia, E8 and E15 dorsal root ganglia, E8 forebrain, and from rat E18 hippocampus and striatum were cultured as monolayers in the presence or absence of GM1 ganglioside. All of the primary neurons tested were susceptible to an effect of GM1 on their neuritic outgrowth, resulting in a 2- to 3-fold stimulation over control, the recognition of which depended on selecting culture conditions appropriate to each case. The response of E8 ciliary ganglionic neurons required a serum-free medium containing ciliary neuronotrophic factor, and was most pronounced by 8 h at 3 X 10(-8) M GM1. The neuritic response by either E8 or E15 dorsal root ganglionic neurons required serum (greater than or equal to 0.3%), their appropriate neuronotrophic factor, and 100-fold higher GM1 concentrations (presumably reflecting the serum presence), with optimal response times of 12-24 h. For E8 chick forebrain and E18 rat central neurons, GM1 substantially increased the proportion of neurite-bearing neurons in a serum-free pyruvate-containing medium between 7 and 24 h, with an optimal GM1 concentration of 10(-7) M. In all cases, the response to GM1 was a time-related gain, i.e. an earlier onset of neuritic regeneration rather than permanent increase in the number of neurite-bearing neurons.